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AVERT1SSEMENT 


Avec  le  Bulletin  Aatronomigue.  que  l'on  trouve  dans  toutes  lea  gran  des  bibUothfcques.  l'Ob- 
aervmtoire  de  Paris  dispose  -i'un  mcyen  large  mtnt  rdpandu  d' expression  et  de  diffusion.  da  re  ate 
ouvert  k  tons  .ss  auteurs  sans  distinction  d'appertenance.  Cette  publication,  dont  la  creation  re- 
monte  k  qua t re - vingt  a  ana.  a  subi  au  cours  du  temps  diverses  transformations  ;  c'eat  aujourd'hui 
un  recueil  de  M4  mol  re  a.  c'est->-uire  d'ouvrages  !?«£uemest  mtditea.  rddigds  sous  une  forme  de¬ 
finitive.  et  que  ie  Comite  de  Redaction  prend  la  reaponsabilltd  de  soumettre  aux  lecteurs. 

11  a  para  opportun  de  consumer  paralltlement  une  seconde  collection  oft  aeraient  inserts  deg 
textes  d’une  autre  nature,  tels  que  des  projets  d'observations.  d* instruments  ou  mime  de  theories, 
sur  lesquels  on  desire  connaltre  l'avis  de  specialistes  avant  de  leur  donner  leur  plein  develop- 
pe merit,  ou  encore  des  rtsultats  d' observation*.  avec.  eventuellement  lea  conclusions  provisoires 
de  leur  discussion. 

Si  ce  litre  n'avait  dej&  beau  coup  aervi.  cn  aurait  pu  intituler  cette  nouvelle  collection  :  Notes 
preiiminaires.  Lea  Notes  et  Informations  conatitueront  une  aerie  unique,  mils  sur  cheque  fasci¬ 
cule  figurera  l'un  des  trots  sous-titres  suivania  :  ASTRO  METRIE .  ASTRO  PHYSIQUE.  DIVERS,  ce 
qui  permettra  aux  lecteurs  et  aux  blbliothecaires  de  subdiviser  la  collection  s'ils  le  jugent  bon. 
Sous  la  rabrtque  DIVERS,  paraltront  notamment  des  rapports  sur  l'activitt  des  divers  services  de 
i'Observatoire  de  Paris. 

Des  dispositions  seront  prises  pour  assurer  la  publication  aussi  rapide  que  possible  des  mi¬ 
nus  crits  qui  parviendront  i  la  Redaction.  Lea  fascicules  ne  paraltront  done  pas  k  date  fixe,  mala 
au  gi*  des  circonatancea.  Les  auteurs  appartenant  k  des  etabliaaeraents  autre*  que  I’Observatoire 
de  Paris  poarront  soumettre  au  Comite  de  Redaction  lea  textes  qu'ila  desireraient  voir  insurer. 


A.  DANJON 

Directeur  de  I'Observatoire 
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RAPPORT  PRELIMINA1RE  SUR  L'ETUDE  DE  L'EXPLOSION  1958 
DE  LA  NOVA  RECURRENTE  RS  OPHIUCHI 

B.FOUCART,  J.-C  PEOCK,  S.R.  POTTASCH,  i  ROUNTREE -HoH 

(Service  d'Astrophysique  ginerale,  Ob*ervatoire  de  Meudon) 


Le  spectre  d*  la  nova  rtcurrente  RS  Ophiuchi  a  ete  ^observe  aux  observatoires  des  Mts.  Wilson 
and  Palomar,  sur  un  domaine  spectral  tte  idu  {3800-8500  A)  pendant  2  semaines,  presque  cheque 
nuit,  conme  indiqut  sur  le  tableau  I.  line  etude  prftlmlnalre  de  ces  spectres  a  ete  falte  par 
Wallerstein  (1959)  et  les  plaques  nous  ont  ensuite  6tt  confines  par  le  Directeur  des  Observatoircs 
dee  Mts.  Wilson  and  Paloznar. 

Kotre  pro  Jet  comporte  : 

1/  l’etablissement  d'une  llste  des  rales  observges  en  fonctlon  du  temps; 

2/  la  mesure  des  longueurs  d'onde  de  ces  rales,  &  I'alde  du  spectre  de  comparaiscn  de  l'arc 
au  fer; 

3/  1' etude  detainee,  en  fonctlon  du  temps,  de  rales  seiectionnees.  Les  plaques  ont  ete  cali- 
brtes  grice  a  des  rpectrea  gradues  obtenus  a  i'aide  d'un  dlaphragme  tiiangolaire; 

4/  la  determination  d-.-o  iotensltes  relatives  des  rales  (decrement  de  Balner,  pour  les  com- 
posantee  eiroites  ct  larges;  rales  lnterdltes  . . . ).  Cette  mesui  e  repose  sur  une  calibration  pheto- 
metrique  de  l'ensemble  du  spectre  grtce  a  des  mesures  slmultanees  en  3  couleurs,  efiectuees 
par  Connelley  et  Sandage,  et  aux  mesures  d'autres  auteurs. 

Nous  avons  actuellement  accompli,  pour  la  plupart  des  rules  Intenses,  les  points  1  ex  2  de 
ce  programme.  Les  rtsultats  son:  rassembies  dans  la  table  II.  Les  longueurs  d'onde  pour  les 
rales  larges  d'&nlsslon  indlquent  les  pics  d'emission,  mais  aucune  utilisation  nr  doit  en  etre 
falte,  la  seule  grandeur  precise  devant  venir  d'une  analyse  dee  profils.  II  faut  remarq;  er  le  dfi- 
doublement  des  rales  fines  d'absorption  du  calcium  ionise  :  l'une  des  composantes  est  sans  doute 
interstellalre  et  1' autre  clr  umstellaire. 

Nous  avons  1' intention  de  completer  les  points  i  et  2  par  une  recherche  systtmatique  de 
toutes  les  r?*es  fines  grtce  4  un  examen  dCtailli  des  enregistrements  compares  les  uns  svec  les 
autres  (ces  rales  fines  ne  sont  pas  detectables  par  un  simple  tract  moyen  nu  tra vers  d'un  enre- 
glstrement  Isolt).  Le  point  3  de  notre  programme  est  en  cours  de  realisation;  le  point  -(  sera 
examine  ensuite. 

Dans  notre  Interpretation  ulterieure  des  rtsultats  obtenus,  nous  avons  l'lntention  de  nous  li¬ 
miter  4  l'ttude  dttaUlte  des  couches  extCrivures,  circumstellaircs,  de  la  nova.  Dans  ce  but,  noi*<? 
noT't  proposons  d'etudier  specialement  : 

a)  les  rales  lnterdltes  de  1’oxygene,  de  l'azote,  du  nton; 

b)  les  rales  de  l'hydrogene; 

c)  les  rales  de  Call  et  de  Hel; 

d)  ies  rales  In’erdites  de  Fell.  . ,  , 

Preceding  page  blank 
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PROGRESS  REPORT  ON  THE  STUDY  OF  THE  1958  OUTBURST 
OF  THE  RECURRENT  NOVA  RS  OPHIUCHi 

B.  FOIKART,  J.-C.  PECKER,  S.R.  POTT  AS  CH,  J.  ROUNTREE  -  LESH 


On  July  13,  1958,  a  new  outburst  of  the  recurrent  nova  RS  Ophiuchi  was  discovered.  This 
was  the  third  outburst  known,  the  previous  ones  occurring  in  1898  and  1933. 

The  spectrum  of  the  nova  was  observed  at  the  Mount  Wilson  and  Palomar  Observatories  in 
a  wide  spectral  range,  X  *  3R00  to  1=  8500,  beginning  on  the  same  night  and  continuing  on  almos 
each  successive  night  thereafter  for  a  period  of  two  weeksU).  The  decline  of  brightness  of  this 
nova  Is  very  rapid,  but  it  is  likely  that  the  first  spectr*  re  obtained  very  close  to  maximum 
light,  and  probably  not  more  than  a  day  or  two  after  the  outburst  began.  During  the  period  dle- 
cusseo  here  the  decrease  in  brightness  was  about  3  magnitudes. 

An  initial  discussion  of  the  wavelengths  and  possible  origin  of  the  sharp  lines  observed  in 
these  spectra  was  made  by  Wallerstain  '(1959).  The  plates  have  since  been  generously  loaned  to 
us  by  the  Director  of  the  Mt.  Wilson  and  Palomar  Observatories  for  further  study.  The  plates 
under  study  are  listed  In  Table  1,  which  gives  the  date  and  time  they  were  taken,  the  wavelength 
region  covered  and  the  spectral  dispersion.  The  plate?  were  all  taken  with  a  grating  spectrograph 
so  that  the  dispersion  is  constant  along  the  length  of  the  plate. 

The  spectrum  is  different  from  other  novae  in  that  it  shows,  along  with  the  broad  absorption 
and  emission  features,  many  narrow  lines  seen  in  both  absorption  and  emission.  These  lines  pro¬ 
bably  originate  in  an  extended  shell  or  cloud  of  material  which  surrounds  the  nova,  as  evidenced 
by  the  fact  that  eventually  these  sharp  lines  disappear  (traces  of  these  lines  are  still  seen  3  weeks 
after  the  outburst  was  first  noted).  Thus  the  determination  of  the  properties  of  this  extended  cloud 
(especially  Its  mass  and  chemical  composition)  are  an  added  Interest  in  the  interpretation  of  these 
spectra.  % 

Our  plan  in  reducing  these  spectra  is  to  proceed  in  the  following  manner  : 

1 /-'compile  a  list  oi  lines  observed  as  a  function  of  time  in  the  spectrum; 

2/ ‘determine  accurately  the  wavelengths  of  the  lines,  with  the  aid  of  the  comparison  spectrum. 

3/  determine  accurately  the  profiles  of  selected  lines  as  a  function  of  time,  this  being  done 
with  the  aid  of  calibration  plates  which  were  taken  for  each  plate  on  the  same  or  similar  emulsion 
and  given  the  same  developing; 

4/  determine  accurately  the  relative  Intensities  of  the  lines,  in  particular  the  Baimer  decre¬ 
ment  for  both  the  sharp  and  the  broad  components  and  the  relative  intensities  of  the  forbidden 
lines.  This  will  be  accomplished  with  the  aid  of  the  3  color  photoelectric  photometry  done  by 
Cotutelley  and  Sandage  (19S3),  the  2  color  photoelectric  and  photographic  photometry  done  by  Abraml 
and  Ccster  (1960)  and  the  determination  of  the  relative  continuum  Intensities  by  Bloch  and  Dufay 
(unpublished). 

To  date  we  have  accomplished  the  first  two  of  these  points  for  all  of  the  major  linos.  The 
results  are  shown  in  Table  D.  The  wavelengths  for  the  broad  emission  lines  have  no  direct  ap¬ 
plication,  indicating  only  the  peak  Intensity  wavelength,  and  will  assume  more  use  when  the  pro¬ 
filer:  of  the  lines  are  discussed.  Notice  that  there  are  two  sharp  Cal!  H  and  K  absorption  lines 


(1)  S*multancously  at  the  same  observatory  photoelectric  magnitudes  and  colors  (U.  B,  V  system)  wet  e  determin¬ 
ed  (Connelley  and  Sxndagc,  1958). 
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closely  spaced.  It  would  seem  at  prebent  that  one  1.  an  interstellar  line  and  the  other  originates 
in  the  cloud  surrounding  the  star.  This  is  deduced  s.'raply  from  the  velocity  measurements,  one 
having  a  counterpart  of  the  same  velocity  in  the  H  and  forbidden  lines  while  the  other  velocity  is 
reproduced  only  by  the  Nal  lines.  Tnis  can  be  confirmed  by  the  relative  change  of  the  equivalent 
width  of  these  two  lines  with  time,  which  will  be  done. 

We  intend  to  complete  point  one  by  searching  the  tracings  for  all  faint  lines  which  might 
escape  detection  on  a  single  tracing  but  will  show  up  on  a  comparison  of  spectra  taken  on  succes¬ 
sive  days. 

Work  on  point  three  has  proceeded  to  the  extent  piat  tracings  have  been  taken  and  reduced 
of  the  intensity  curve  of  each  calibration  plate  at  100  A  intervals  or  each  plate.  The  profiles  of 
the  lines  will  soon  be  determined. 

Work  on  point  four  will  begin  upon  the  conclusion  of  the  proceeding  point. 

After  the  conclusion  of  the  observatio..al  part  of  the  study  we  will  begin  on  the  interpretation. 
In  the  first  phase  of  this  work  we  will  limit  ourselves  entirely  to  the  determination  of  the  sti>.:- 
ture  of  the  material  surrounding  the  nova,  1.  e.  the  outer  layers  of  the  nova.  We  will  attempt  :o 
determine,  as  a  function  of  time  and  space,  the  electron  density  and  temperature,  and  the  rela¬ 
tive  abundance  of  elements.  To  do  this  we  will  consider  in  turn  : 

a)  the  forbidden  lines  of  oxygen,  nitrogen,  and  neon,  which  we  have  observed.  The 
theory  for  the  formation  of  these  lines  ,s  well  known  (Aller,  1955),  but  the  geometrical  interpre¬ 
tation  may  be  difficult; 

b)  the  hydrogen  lines.  If  the  lines  originate  from  an  optically  thin  layer  their  interpre¬ 
tation  will  be  relatively  simple.  The  first  step  thus  will  be  to  determine  for  which  lines  and  at 
what  period  of  development  of  the  nova  this  will  be  true.  It  is  suspected  that  this  will  prove  only 
to  be  true  for  the  higher  Balmer  lines  and  then  only  at  the  last  period  observed. 

During  the  last  five  years  methods  have  been  developed  to  some  extent  for  treating  the  op¬ 
tically  thick  cas.  In  specifying  in  a  realistic  manner  the  source  function.  These  methods  must  be 
perfected  and  applied  to  this  particular  case.  We  also  have  particular  Interest  In  discussing  theo¬ 
retically  the  Balmer  decrement  In  the  optically  thick  case. 

c)  the  Call  lines  and  the  Hel  lines.  This  case  is  similar  to  hydrogen  in  that  ..icthods 
arc  being  developed  for  a  realistic  treatment  of  the  transfer  problem.  We  will  furthr  *■  consider 
these  methods  in  application  to  our  observations; 

dl  the  forbidden  lines  of  Fe+.  This  is  a  problem  which  has  not  yet  been  attacked  theo¬ 
retically,  but  has  application  to  many  atmospheres  (planetary  and  diffuse  nebulae,  stars  with  extend¬ 
ed  atmospheres). 

The  problem  is  to  determine  collision  cross-sections  and  Einstein  A  values  for  one  or  se¬ 
veral  simple  systems  consisting  of  •«  levels.  It  is  felt  that  our  knowledge  of  the  Fe+  atom  is  suf¬ 
ficient  at  present  to  make  such  a  theoretical  study  productive. 

Further  theoretical  work  dealing  with  the  cause  of  the  outburst  will  not  be  planned  before 
our  determination  of  the  structure  has  advanced  much  further. 

This  study  is  supported  by  the  U.  S.  Office  of  Naval  Research  under  the  contract  NR  046-777, 
N*0001-60. 
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PLATES  OF  NOVA  RS  OPHIUCHI  1958 


Pacific 

standard 

time 

from  noon 
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16 

14 
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00 
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13 
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02 

10 

16 

11 

29 

8 
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12 
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11 
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19 
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46 

3 

30 

12 

39 

8 

14 

8 

49 

9 

26 
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00 
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48 

9 

12 

9 

56 

10 

1 

13 

Length 

of 

exposure 


minutes 


Wavelength 

range 


(3800-1 
13800-: 
(3800 -l 
5200-( 
3800-! 
5200-1 
3800-! 
6400-1 
CSOO-i 
5200-1 
3700-i 
6400-i 
3700- 
(5200- 
J5200- 
3700- 
6400- 
3700- 
(5230- 
<5200- 
(5200- 
5200- 
3700 
5200 
4800 
4800 
37  CO 
3700 
3700 
3700 
4800 
4S0Q 
4800 
4800 
3700 
3700 
4800 
4800 
3700 
3700 
37  CC 
3700 


5000 

■  5000 
-5000 

■  6700 
-5000 
-6700 
.5000 
-8900 
-5000 
-6700 
-5000 
-8900 
-5000 
-6700 
-6700 
-5000 
-8900 
-5000 
-6700 
-6700 
-6700 
-6700 
•  5100 
-6700 
1-6700 
1-6700 
(-5000 
1-5000 
(-5000 
1-5000 
1-6700 
>-3700 
>-6700 
1-6700 
1-5100 
1-5100 
1-6700 
1-6700 
1-5100 
1-5100 
C-5000 
0-5000 


Mt.  wllson 
plate  no. 


xf  3730 
xd  3731 
xd  3732 

3733 

3734 

3735 

3736 
xe  3737 

3738 
xf  3740 

3741 

3742 

3743 

3745 

3746 

3747 

3748 

3749 

3750 

3751 

3752 

3754 

3755 
3755 

|  Pd  3934 
‘jPd  3935 
jPd  3936 
jPd  3937 
jPd  3938 
^Pd  3939 
|Pd  3942 

\Pd  3943 

Pc  3955 
Pc  3965 


Dispersion 


40  A/mm 
14 
14 
11 
14 
11 
14 
22 
14 
11 
14 
22 
14 
11 
11 
14 
22 
14 
11 
11 
11 
11 
14 
11 


Cali¬ 

bration 
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EXPLANATION  OF  SYMBOLS  IW  TABLE  H 
q  :  absorption  ;  e  :  emission  :  eb  :  broad  emission 

Entries  in  parentheses  refer  to  the  plate  number  in  parentheses  at  the  head  of  the  column 


